INTRODUCTION {#sec1-1}
============

Suicidal behavior is a serious cause of mortality and morbidity in terms of psychiatric diseases. According to the World Health Organization, 800,000 people die due to suicide every year around the world.\[[@ref1]\] Suicidal ideation and suicide attempts not resulting in death cause various social and emotional problems. Moreover, they are the most important risk factors for the next suicide attempt and death resulting from suicide.\[[@ref2]\] It has been reported that 90% of the completed suicide attempt cases are accompanied by a psychiatric disease and depressive disorders are observed at the highest level.\[[@ref3]\]

Attention deficit hyperactivity disorder (ADHD) is a neurodevelopmental disorder with the symptoms of inattention, hyperactivity, and impulsivity that is seen as of childhood.\[[@ref4]\] In the significant number of cases, ADHD continues in adulthood as well. Its frequency has been reported to be approximately between 3% and 22% in adults.\[[@ref5][@ref6]\] ADHD disrupts the functionality of an individual in various fields such as academic, social, and business life.\[[@ref7]\] It also increases the risk of psychiatric diseases to be accompanied.\[[@ref8]\] In the presence of ADHD together with additional psychiatric diseases, the treatment process and prognosis of ADHD and psychiatric comorbidity are adversely affected.\[[@ref9]\] Mood disorders, anxiety disorders, alcohol and substance addictions, and antisocial personality disorders are among the most common comorbid disorders in ADHD.\[[@ref10]\]

In the studies conducted, it has been reported that depression is seen in 16%--31% in cases with adult ADHD\[[@ref11]\] and it was accompanied by ADHD in 15% of cases with depression.\[[@ref12]\] In adults with ADHD comorbidity, resistance to depression treatment develops and the longitudinal progress of both diseases is adversely affected.\[[@ref13][@ref14]\] In the literature review, it has been reported that the risk of suicide increased in children,\[[@ref15]\] in university students,\[[@ref16]\] and in young women,\[[@ref17]\] having depression accompanied with ADHD, and the clinical progress of depression was adversely affected.\[[@ref18]\] Review studies are also found to be consistent with these results.\[[@ref19]\] Studies examining the relationship of suicide with depression accompanying ADHD in adults have been mostly carried out in young adults, and it has been suggested by researchers to investigate the association of ADHD and depression in older adults.\[[@ref19][@ref20][@ref21][@ref22]\]

The aim of this study is to compare the suicidal behavior, the onset age of depression, and the treatment responses of inpatients having depressive disorder and accompanied either with adult ADHD or not in the psychiatry department. Our hypothesis is as follows; depression starts at an earlier age in the adult depression patients with comorbid ADHD and these patients will have more suicide attempts (number of previous suicide attempts) and these will be more serious (requiring medical treatment). Moreover, the functionality will be lower and the severity of depression will be higher (depression scale scores) in depression patients with comorbid ADHD during discharge from the hospital.

MATERIALS AND METHODS {#sec1-2}
=====================

Subjects and assessments {#sec2-1}
------------------------

This research was carried out within patients having the ages ranging from 18 to 65 years with the diagnosis of major depressive disorder (MDD) in the Psychiatry Department of Izmir Bozyaka Training and Research Hospital located in one of the major cities of our country between September 2015 and September 2017. A total of 106 patients with diagnosis of major depression were evaluated consecutively to be included in the study. Inpatient treatment decisions of the patients were given by other psychiatrists working in the institution that did not participate in the study. Complying with the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) criteria and the Hamilton Depression Rating Scale (HDRS) being over 16 points during hospitalization has been determined to be the criteria of the study. It has been specified that mental retardation, bipolar disorder, psychotic disorder, alcohol or substance addiction, history of significant head trauma, and being under psychostimulant treatment are the criteria for exclusion. According to these criteria, five patients were left out of the study because they have used a substance in the last 1 month, three patients were excluded since they had psychotic characteristics, and two patients were excluded as they have disagreed to participate in the study. In total, 96 patients were included in the study. Depression cases with and without diagnosis of adult ADHD were matched for age and sex. The approval which is in compliance with the Helsinki Declaration has been obtained from the Medical Ethics Committee of University of Health Sciences (2014-72-6, Clinical Trials.gov ID: NCT03721588), and written informed consents have been collected from the participants. All cases were interviewed with the Structured Clinical Interview for DSM-IV Axis I Disorders (SCID-I).\[[@ref23]\] Other comorbid psychiatric disorders were excluded. The diagnosis of adult ADHD was made by two separate psychiatrists, both by clinical interview and by the Wender Utah Rating Scale (WURS) score (≥36). In the retrospective investigation of ADHD diagnosis, cases who got the score of 36 and above in the WURS have been included in the study. Cases diagnosed with ADHD clinically have been recorded in our ADHD clinic for follow-up.

In a review conducted by Impey and Heun, it has been reported that the investigation method of the suicidal behavior of the cases or the use of scale has no effect on the results of the research.\[[@ref24]\] In this study, we examined the suicidal behaviors in a similar manner to the methods used in some previous studies.\[[@ref20][@ref25]\] In the sociodemographic data form, previous suicidal ideation (Have you ever thought about ending your life?/Yes or No), suicide attempt (Have you ever attempted suicide?/Yes or No), and number of suicide attempts have been recorded. In case of any previous suicidal attempts, sociodemographic data included the information about the medical treatment that has been required (hospitalization, being in an intensive care unit, having self-destructive behavior, suicide attempt causing disability, etc.).

Material {#sec2-2}
--------

### Sociodemographic data form {#sec3-1}

This form has been prepared by researchers. Clinical variables such as participants\' age, gender, marital status, socioeconomic status, educational status (in years), previous psychiatric and medical history, family\'s psychiatric history, suicidal behavior characteristics\' history, and onset age of depression have been included in this form.

### Structured Clinical Interview for Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition Axis I Disorders {#sec3-2}

This form, which was used to diagnose in the studies, has been developed by First *et al*.\[[@ref23]\] Turkish validity and reliability studies have been carried out by Özkürkçügil *et al*.\[[@ref26]\]

### Hamilton Depression Rating Scale {#sec3-3}

This scale that has been developed by Hamilton\[[@ref27]\] is used to measure the severity of depression and the severity changes of depression during follow-up. Turkish validity and reliability studies have been carried out.\[[@ref28]\]

Turgay\'s Adult Attention Deficit/Attention Deficit Hyperactivity Disorder Scale {#sec2-3}
--------------------------------------------------------------------------------

The Adult ADD/ADHD DSM IV-Based Diagnostic Screening and Rating Scale has been developed by Turgay in Canada.\[[@ref29]\] The scale has been prepared to screen attention deficit hyperactivity and impulsivity symptoms in adults according to the DSM-IV criteria. The scale is a four-point Likert-type rating scale. It consists of three subsections: attention deficit section, hyperactivity/impulsivity section, and characteristics regarding ADD/ADHD. Turkish validity and reliability studies have been carried out by Günay *et al*.\[[@ref30]\]

### Wender Utah Rating Scale {#sec3-4}

This is a Likert-type self-report scale rated between 0 and 4, which consists of 25 questions, which evaluates childhood ADHD symptoms and is used to support the diagnosis of ADHD in adults. It has been developed by Ward *et al*.,\[[@ref31]\] and the validity and reliability of Turkish adaptation have been carried out by Oncü *et al*.\[[@ref32]\] As suggested by Öncü *et al*., in this study, values above 36 points have been accepted as a breakpoint with regard to ADHD.

### Personal and Social Performance Scale {#sec3-5}

This is a Likert-type scale in which the level of functionality is determined with six-line evaluation in four dimensions evaluated by the interviewer.\[[@ref33]\] The validity and reliability studies of the Turkish form have been carried out by Aydemir *et al*.\[[@ref34]\] It is accepted that as the scale score increases, the patient\'s functionality elevates as well.

Statistical analysis {#sec2-4}
--------------------

The Statistical Package for the Social Sciences version 22.0 (SPSS Inc., Chicago, IL, USA) for Windows was used for statistical analysis The distribution characteristics of the variables have been evaluated using the Shapiro--Wilk test. Student\'s *t*-test has been used to compare normal distribution parameters, and the Mann--Whitney U-test has been used for abnormal distribution parameters. According to the ADHD comorbidity, suicide attempt has been compared with the Pearson\'s Chi-squared test. *P* \< 0.05 has been considered to be statistically significant results.

RESULTS {#sec1-3}
=======

The average age of the patients was 39.1 ± 10.4. Fifty-seven percent (*n* = 55) of all the patients were females. Thirty-one percent (*n* = 30) were single/never married, 53% (*n* = 49) were married/living with a spouse, and 16% (*n* = 17) were divorced or living apart. There was no statistically significant difference found between the MDD and ADHD comorbidities (ADHD^+^) and patients with only MDD (ADHD^−^) in terms of gender, age, marital status, and education. The sociodemographic data of the two groups are shown in [Table 1](#T1){ref-type="table"}.

###### 

Sociodemographic characteristics of unipolar depressive patients with and without attention deficit hyperactivity disorder comorbidity

                               ADHD^+^ (*n*=48)   ADHD^−^ (*n*=48)   *χ*^2^ or *F* (*P*)
  ---------------------------- ------------------ ------------------ ---------------------
  Age, mean±SD                 38.27±11.61        39.96±9.09         0.278
  Gender, *n* (%)                                                    
   Male                        20 (41.7)          21 (43.8)          0.363
   Female                      28 (58.3)          27 (56.3)          
  Education (years), mean±SD   9.44±4.18          8.9±4.34           0.413
  Marital status, *n* (%)                                            
   Single                      13 (27.1)          17 (35.4)          0.363
   Married                     24 (50)            25 (52.1)          
   Widowed/separate            11 (22.9)          6 (12.5)           

*P*\<0.05 was considered as statistically significant. ADHD^+^ -- Depressive patients with ADHD comorbidity; ADHD^−^ -- Depressive patients without ADHD comorbidity; ADHD -- Attention deficit hyperactivity disorder; SD -- Standard deviation

In the ADHD^+^ group, depression started at an earlier age than the ADHD^−^ group (*P* = 0.011). The average HDRS scores during admission to the hospital and discharge from the hospital were significantly higher in the ADHD^+^ group (*P* \< 0.000). Moreover, the average Personal and Social Performance Scale (PSP) scores of the ADHD^+^ group at admission to the hospital were lower than the ADHD^−^ group, and there was a statistically significant difference between them (*P* = 0.002). There was no difference between the groups during their discharge with regard to PSP scores (*P* = 0.46) \[[Table 2](#T2){ref-type="table"}\].

###### 

Clinical characteristics of unipolar depressive patients with and without attention deficit hyperactivity disorder comorbidity

  Clinical variables             Mean±SD       *P*           
  ------------------------------ ------------- ------------- -----------
  Age of depression onset        26.79±11.7    31.75±9.61    0.011\*
  A-ADHDS total score            29.44±11.07   4.75±4.06     0.000\*\*
  A-ADHDS-1 number of criteria   6.31±2.1      1.58±1.44     0.000\*\*
  A-ADHDS-1 score                16.38±6.42    3.58±3.95     0.000\*\*
  A-ADHDS-2 number of criteria   5.6±2.81      0.65±0.86     0.000\*\*
  A-ADHDS-2 score                13.06±7.59    1.17±1.58     0.000\*\*
  A-ADHDS-3 total score          45.94±22.8    12.04±10.39   0.000\*\*
  A-ADHDS total criteria         12.31±3.64    2.23±1.69     0.000\*\*
  WURS total score               55.6±16.8     22.15±10.63   0.000\*\*
  HDRS score (admission)         31.28±5.56    25.73±6.94    0.000\*\*
  HDRS score (discharge)         21.59±5.55    16.73±4.84    0.000\*\*
  PSP (admission)                38.83±11.31   45.25±10.59   0.002\*\*
  PSP (discharge)                68.5±14.19    73.48±8.26    0.46

\**P*\<0.05, \*\**P*\<0.001. ADHD^+^ -- Depressive patients with ADHD comorbidity; ADHD^−^ -- Depressive patients without ADHD comorbidity; SD -- Standard Deviation; A-ADHDS -- Adult ADD/ADHD DSM IV Based Diagnostic Screening and Rating Scale; WURS -- Wender Utah Rating Scale; HDRS -- Hamilton Depression Rating Scale; PSP -- Personal and Social Performance Scale; ADHD -- Attention deficit hyperactivity disorder

Suicidal ideation (*P* =0.018) and suicide attempts (*P* =0.013) throughout life were higher in the ADHD^+^ group than the ADHD^−^ group. In the ADHD^+^ group, the rate of suicide attempts that require medical intervention was higher (*P* = 0.001). A comparison of the suicidal behavior characteristics of the ADHD^+^ and ADHD^−^ groups is presented in [Table 3](#T3){ref-type="table"}, and it has been shown graphically whether the cases have attempted suicide according to ADHD comorbidity throughout their lives \[[Figure 1](#F1){ref-type="fig"}\].

###### 

Comparison of suicidal behavior characteristics of ADHD^+^ and ADHD^−^ patients (*n*=48)

                                                           ADHD^+^, *n* (%)   ADHD^−^, *n* (%)   *χ*^2^   *P*
  -------------------------------------------------------- ------------------ ------------------ -------- -----------
  Suicidal thoughts (lifetime)                             41 (85.4)          34 (64.6)          5.556    0.018\*
  Suicide attempts (lifetime)                                                                             
   Suicide attempt - no                                    22 (39.3)          34 (60.7)          6.171    0.013\*
   Suicide attempt - yes                                   26 (65)            14 (35)                     
  Suicide attempt (Attempts requiring medical attention)   20 (41.7)          4 (8.3)            14.222   0.001\*\*

\**P*\<0.05; \*\**P*\<0.001. ADHD^+^ -- Depressive patients with ADHD comorbidity; ADHD^−^ -- Depressive patients without ADHD comorbidity; ADHD -- Attention deficit hyperactivity disorder

![Comparison of suicide attempt rates of ADHD+ and ADHD- patients. ADHD - Attention deficit hyperactivity disorder; ADHD+ - Depressive patients with ADHD comorbidity; ADHD- - Depressive patients without ADHD comorbidity](IJPsy-61-612-g001){#F1}

DISCUSSION {#sec1-4}
==========

In this study, ADHD^+^ and ADHD^−^ adults having depressive disorders have been compared in terms of age of depression onset, the severity of depression, levels of functionality, and suicidal behavior. In the ADHD^+^ group, depression has started at an earlier age; the severity of depression has been higher during discharge from the hospital; and suicidal ideation, the number of suicide attempts, and suicide attempts requiring medical intervention throughout their lives were found to be high.

Depressive disorder patients with ADHD comorbidity in our study had the first depression diagnosis at an early age. Similar results have been found by other researchers.\[[@ref17][@ref35]\] In ADHD, the reasons for an early onset of depression have not been fully clarified.\[[@ref18][@ref36][@ref37]\] When the literature is examined, it has been stated that depression may start earlier due to shared genetic etiology and endophenotypes (such as reward dependence and emotion regulation disorder.) of ADHD and depression or psychosocial consequences caused by ADHD directly and that further investigations are required with regard to the relationship between these two disorders.

Another result of our study was that the discharge HDRS scores of the patients having depression with ADHD comorbidity were higher. Resistance to depression treatment has been reported in the association of ADHD and depression.\[[@ref38][@ref39]\] ADHD causes disruptions in the functionality of an individual in various areas starting from childhood.\[[@ref40][@ref41]\] It has also been reported that there is a decrease in social skills and self-esteem of adolescents with ADHD.\[[@ref42]\] It has been reported that ADHD-specific characteristics such as low level of problem-solving skills, inconsistency in social relationships, inability to control responsibilities, and getting bored quickly from the routine work cause interpersonal problems, and this situation is among the social issues that lead to the development of resistance to depression.\[[@ref18]\] It has been suggested that in the event of frequent recurrent depressive attacks, inability of remission, continuation of residual symptoms and inadequate response to classical therapies of cases with depression, a retrospective investigation of ADHD,\[[@ref38][@ref39]\] and treatment planning for ADHD should be made.\[[@ref18][@ref36][@ref43]\] Despite all these data, researchers have noted that ADHD in adults is scarcely recognized and undertreated, and it is important to increase adult ADHD awareness among mental health-care personnel.\[[@ref12]\]

Sobanski *et al*. reported that psychosocial functionality related to ADHD was primarily disrupted in many areas in adults with ADHD who were directed to the clinic.\[[@ref44]\] It has been stated that individuals with ADHD have higher rates of psychiatric comorbidity than those without ADHD and they are diagnosed with more "present depression" and that they experience more disruption in terms of functionality and in psychosocial areas.\[[@ref9][@ref45][@ref46]\] In our study which was found to be consistent with the literature, depressive individuals with ADHD who have been evaluated during hospitalization were found to have lower levels of individual and social functionality. Even though PSP scores of the ADHD^+^ group were lower than the ADHD^−^ group during discharge from the hospital, this difference was not found significant.

As a result of our study, the rate of suicidal ideation throughout life and the number of suicide attempts were found to be higher in the ADHD^+^ group. As stated earlier, according to the literature, 90% of the cases who attempted suicide are accompanied by a psychiatric disorder and the depressive disorder is the most common one.\[[@ref3]\] It has been reported that suicide attempts are related to depression duration or impulsivity.\[[@ref43][@ref47]\] The depression duration in depressive individuals with ADHD comorbidity prolongs.\[[@ref19][@ref21][@ref22]\] In addition, in studies conducted only on individuals with ADHD,\[[@ref48]\] it has been reported that the risk of committing suicide has increased even for the relatives of the patients without any disorder.\[[@ref49]\] On the basis of ADHD, the clinic of depression may vary in such a way that causes the risk of suicide to increase. It has been suggested that health-care personnel should be careful for the increased risk of suicide in ADHD patients.\[[@ref48][@ref49]\] In addition, in the association of ADHD and depression, the number of suicidal behaviors that are serious enough to require medical care is also higher. This finding has also been reported by other researchers when literature is reviewed.\[[@ref16][@ref25][@ref50]\] The results of our study in terms of suicidal behaviors are also consistent with the studies examining suicidal behavior\[[@ref16][@ref17][@ref19][@ref35][@ref51]\] in younger population than the average age in our study (average age: 39.1 ± 10.4) and with the studies stating that ADHD increases the lifelong suicide risk.\[[@ref49]\] In adults, suicide is more common in ADHD and MDD comorbidities, and suicidal attempts may lead to more dangerous consequences (such as being in the intensive care unit and causing disability).

CONCLUSION {#sec1-5}
==========

In this study, adult ADHD diagnosis was examined by two researchers using clinical interviews and scales that questioned the presence of ADHD symptoms in childhood and adulthood. The suicide attempts and ADHD symptoms of the patients have been evaluated cross-sectionally, other potential confounding factors (such as social relationships and personality) that may cause suicidal ideation and behavior of the patients have not been taken into consideration. The long-term effect of ADHD associated with depression on suicidal ideation and behavior has not been studied. Another limitation is that the suicidal ideation and behaviors of the patients have been received by asking them directly. With the concern of social labeling, individuals may be prone to keep such thoughts and behaviors to themselves. It should also be noted that these results cannot be generalized to the entire population since there is no control group and the study is single-centered. However, we believe that our study will contribute to the suicide studies in the cases with ADHD and unipolar depression comorbidity in the middle-old age adult population and to the increased awareness of the mental health-care personnel in terms of ADHD.

As a result, retrospective and current ADHD symptoms of the patients diagnosed with the adult MDD should be investigated and treated, if any. They should be closely monitored for suicidal behavior. It is recommended that long-term follow-up studies in which ADHD\'s relationship with depression clinic and suicidal behavior and the effects of ADHD treatment on these parameters are investigated in the older adult population should be carried out.
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